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Terms Important to Discussions of Flooding: STAGE






What is a Streamgage?
• Remote device which provides streamflow, 
water level, water quality, and(or) 
precipitation data
• Streamflow is the volume of water that passes 
a point on a stream per unit of time (Discharge)
Spelling: Gauge vs. Gage
Streamgage Fundamentals
• Water Level Sensors
– Stilling Well
Other types of gages
• Water Level Sensors
– Bubbler System
Other types of gages











Gage Height = 0.62 feet
Discharge = 5.4 cubic feet per sec
USGS GOES near real-time
Data Collection System
Indiana Water Science Center  — Home Page
Current Streamflow Conditions  — USGS Gages in Indiana
Observation – Current Stream Stage and Discharge
Real-time gage data: 120 days old up through current






• No computer available?
• On demand service with no 
subscriptions
• Any text-capable phone
• http://water.usgs.gov/waternow/
Water Now
• Send text to:
waternow@usgs.gov
• Text body should have station 
number
• Can query more specific 
information with more 
complicated gages
Water Alert
• Provides alerts via 
text or email
• No limit on the 
number set up
• Daily updates or 
real-time.
• All basic parameters 
available for SW, 






Select Stage Thresholds: NWS AHPS
• Flood stage 
provided at many 
gages
• Can specify >, <, 
inside, or outside 




StreamStats: Choice of two maps
Site-selection Map
Site-selection Map











NOAA: Advanced Hydrologic Prediction Service (AHPS)
AHPS: National River Conditions
• Observed stage
• Flood forecast points
• Collocated with USGS gages
http://water.weather.gov/ahps/
AHPS: Zoom to area of interest
AHPS: Hydrograph for Wabash River at Mount Carmel
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• City of Indianapolis
• City of Fort Wayne
• Indiana Homeland Security (IDHS)
• IDNR, Division of Water
• USGS
• National Weather Service
• US Army Corps of Engineers
• Purdue University
• Private sector engineering firm
Over 8,000 USGS Gages reporting 
current stream conditions in NWIS
Over 4,000 NWS Flood 
Forecast/Warning locations in AHPS
USGS and NWS Data Networks
Flood Inundation Maps 
translate a hydrograph 
into operational maps 









 Protect lives and 
property




 Tied to gage & forecast data
 Recovery
 Damage assessment
 Mitigation & planning
 Flood risk analyses
 Environmental & 
ecological assessments
Environmental Aspects
 Ecological studies of 
floodplains
 Such as frequency of 
inundation
 Riparian habitat
 7-day inundation areas
 Hazardous substance spills
 Kalamazoo River Oil Spill
Creation of Flood Inundation Maps
1. Stream Selection
2. Model Flood Heights
3. Delineate Flood Extents
4. Compute Flood Depths
5. Process Map Library
1. Stream Selection
 Streamflow information
 Flood Forecast 
information









 Routes of egress
 Populations
2. Model Flood Heights
 Hydraulic model 
calibrated to a 
USGS gage rating 
curve
 Rating curve 
extensions 
possible
 Can be any 
generally accepted 
appropriate model
3. Delineate Flood Extents
 Water-surface 
profiles are 




 Area of probable 
inundation for 
that flow profile
4. Compute Flood Depths
 Flood extents are processed with the 
topographic data to produce estimated depths 
across the floodplain 
5. Process Map Library
 The hydraulic 
model, flood extents 
and flood depths are 
peer reviewed and 
documented
 Maps are overlaid 
onto city maps to 
aid in planning and 
response









Include Hi-Res maps, 





• Channel cross-sections 
• Bridge geometry and photos
• Benchmark Elevation Checks
Small Stream Applications
Shallow water can 
alter field collection 
techniques
Mid-size Stream Applications




Little canopy cover and ample 
water depth both simplify data 
collection
Interactive Web Mapping Application: 
The Core of FIM Program
FIM Mapper 
Able to map historic flood conditions.




Flood Inundation Mapping Program
• Introduction to USGS
• Terminology/Tools of USGS and NWS
• Flood Inundation Map Libraries
• Flood Response/Mitigation Tool
• HEADS UP – Understanding flood potential
• WARNING – Flood event detection
• RESPONSE – Situational awareness during 
floods
• RECOVERY – Data and information for 
recovery
• PLANNING AND PREPARDNESS – Resources for 













from gage, NWS 
flood warning
Response –NWS 
flood forecasts , 
current USGS 












– the Flood 
Response 
Plan
Putting it all 
together
What is a flood response plan (FRP)?
• Pre-scripted actions
• Establishes lines of communication (names, #s, order)
• Pre-scripted resources (e.g. press notifications)
• Links to available flood information (gages & forecast points)
Benefits of FRP include:
• Preserves institutional knowledge
• Might provide Comm. Rating  System credit for NFIP
• Protects life and property
City of Columbus—2008 flooding
 
 
Columbus, Indiana  
Flood Risk Management Plan 
Completed: May 2013 
 
 
City of Columbus – Bartholomew County Planning Department 
Columbus City Engineer’s Office 
Columbus Fire Department 
 
 Columbus Flood Response & Evacuation 
Plan (FREP)is a Stand-alone Appendix to 
a larger, more comprehensive Flood 
Risk Management Plan (FRMP)
 The City of Columbus Flood Risk 
Management Plan is organized around 
the “ Emergency Life Cycle”  
framework.
 The Plan recognizes that future flood 
events will occur and provides a road 
map to help the community function 
more efficiently as they
• Respond to flooding when it occurs,
• Recover from flood events,
• Pursue avenues to mitigate the 
community’s vulnerability to present 
and future condition flood risks, and 




Sec 1 - Event Detection and 
Level Determination
Sec 2 - Communication
Sec 3 - Actions
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flood forecasts , 
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– the Flood 
Response 
Plan















WaterAlert formSite number, sent by mapper
Threshold level, selected by mapper
Personal info

